Induction of the epidermal growth factor receptor and its ligands in nasal epithelium by ozone.
Ozone is a photochemical oxidant pollutant that is an important public health hazard. Although the inflammatory response that occurs in response to ozone inhalation is well characterized, the mechanisms underlying epithelial cell activation are not well understood. Because the epidermal growth factor receptor (EGFR) is a central regulator of epithelial function, we tested the hypothesis that nasal epithelial cells respond to ozone-induced oxidant stress by modulating expression of the EGFR and its ligands, EGF and transforming growth factor-alpha (TGF-alpha). Normal volunteers were exposed to air or 400 parts per billion ozone for 2 hours, and then nasal biopsy specimens were harvested 6 hours later for immunohistochemical analysis of EGFR, EGF, and TGF-alpha. Nasal epithelial cell cultures were exposed in vitro to ozone or TNF-alpha; mediator release was measured by ELISA and cellular EGFR expression by immunoblotting and fluorescence-activated cell sorting analysis. Epithelial expression of the EGFR, EGF, and TGF-alpha were all significantly (P <.05) increased in the nasal biopsy specimens after ozone exposure, and there was a significant positive correlation between EGFR expression and the increase in neutrophil numbers in the nasal epithelium (P =.001, rho = 0.87). In vitro exposure of primary nasal epithelial cell cultures to ozone had no effect on EGFR expression, even though IL-8 release was enhanced. In contrast, exposure to TNF-alpha caused EGFR levels to increase significantly. These data suggest that the ozone-induced increase in EGFR expression observed in vivo is indirect, perhaps mediated by neutrophil-derived TNF-alpha.